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AUGUST. D. KUREPR, OF PHILADELPHIA, PIENNSYLVANIA. 
ELBOW-MAKING MACHINE. 

To all thom, it may concern: 
FBe it known that I, A.UGUSir D. Kuni PF, a 

citizen of the United States, residing at 
Philadelphia, in the county of Philadelphia 
and State of fennsylvania, have invented 
new and useful improvements in Elbow 
Making Machines, of which the following is 
a specification. - w 8 

This invention relates to machines or 'de 
vices for forming sheet metal elbows and it 
has for its primary object to provide a ma 
chine of the type referred to which is chai'- 
acterized by a novel means for primarily 
orithing expanded arcuate grooves or ribs in 
straight tribular sections, each groove or 
rib being subsequently creased or foiled 

forward of the tube ready for the forming 
of the succeeding groove or rib and the pro 
diction step by step of the desired elbow 
sekition. - 

Another object of this invention is the pro 
vision of a machine for forming metal el 
bows from settined or seamless straight tri 
liar sections chai'acterized by the fact that 
the 'i'easing () feeling operation proper re 
s: its in the step by step, accurate production 
of the requisite cirvature in the elbow. 
A further object is to provide a novel 

striettle of machine for making sheet netal 
el:ows out of, or from, straight tribular 
tions which tie not seamed until after the 
e}}}() is forming operation is completed. 

35 
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4. 5 

5 5 

A still further object of this invention is 
to irovide an elbow making ()r forming ma 
clina (6 in prising but few operating parts 
which will fashion or shape an elbow and ef 
feet the creasing operation in a simple and 
xtremely efficient manner and thereby pro 
duce a comparatively smooth and attirac 

Sinished article. 
her objects of this invention are to 

simplify, facilitate and 'cheapen the manti 
facture of sheet metal elbows from seamless 
(' searned straight tubulal' sections. 

h the foregoing and other (bjects in . . 

view as will become more apparent from the 
following description, my invention pri 
marily consists in the formation of the ex 
panded grooves or ribs by means of overly 
in foilers. One of which is adapted for ar 
as tely eccentric and diametrie displace 

inext relative to a fixed center whereas the 
other oscillates frcia, the one hand to the 
rther on said center. The invention fur 
ther eginsists in the novel features of coin 

responding 

y 

Application filed 'September 24, 1921. Serial No. 502,833. 
stil'itction, combinations and arrangements of 
parts Hereinafter fully described and more 
Specifically defined by the appended claims. 

In the further clisclosure of the invention 60 
reference is to be had to the accompanying sheets of drawings, constituting a part of 
this specification, and in which like charac 
ters of refei a erence designate 

parts in all the views. 
Figure ) is a top plan view of an elbow 

the essential making nichine embodying 
features of this invention. 
tical section through the elbow making ma 
chine with paits in ottside elevation for the sake of clearness. 

ter more firly described. 
Fig. 4 is a longitudinal side elevation of 

the complete machine. 
Fig. 5 is an end view looking towards the 

left-hand of the preceding figure. 
Fig. 6 is an enlarged fragmentary sac 

tional view of the crease- - 
ing niechanism. - 

ignate the same or cor 

'g. 2 is a central longitudinal and ver 

Fig. 3 is an enlarged detail view of cer 
taincaill and eccentric movements hereinaf 

forming and finish 
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Fig. 7 is a face view of the forming disks 
in the position they occupy after an initial 
(latei' trin from their neutral position. 

Fig. S is a similar face view illustrating 
the position occupied by the forming disks 
after a half turn. - 

Fig. 9 is a corresponding face view at the three-quarter turn position. 
Fig. 10 is a fragmentary side view of an 

elbow as produced by my machine, part be 
90 

ing broken away or in section for the sake 
of clearness. . . . . . 

Fig. 1 is "an enlarged face view of an 
annular die and creasing collar for forming 

- the elbow as hereinafter more fully de 
scribed. - - - - - - 

Fig. 12 is a 'section on the line 12-12 
in the preceding figure and looking to the 
left-hand thereof. 

'Fig. 13 is an enlarged rear face view of a 
champing die. - - - - - - - - - 

Fig. 14 is an axial longitudinal section of 
Fig. 15 is an enlarged detail face view of 

the inner forming-disk hereafter more spe cifically explained. 
Fig. 16 is a similar detail face view of the 

outer forming-disk and later on particularly 
described: and, . . . . . . . . . " 

sis - - - s , s iFig. 1 is an edge view showing in ex 
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aggerated thickness the peripheral edge for 
mation of the forming-disks referred to by 
the two preceding figures. ' 
According to the embodiment of the in 

vention shown I provide a base 20 conven 
iently-though not essentially--of rectan 
gular configuration and adapted for clamp 
ing fixture wherever desired, said base 20 
having secured thereon a pair of parallel 
disposed standards. 21 fashioned to consti 
tute journals or bearings for the drive shaft 
22. This drive shaft may be rotated manu 
ally or power driven-as shown-by means 

23 and belt 24 from any con 
venient and suitable source. 
mounted on, or formed integral with, the 
aforesaid base 20, are a pair of spaced bear 
ings 25, 26, disposed at right angles to the 
axis of the before mentioned standards 21, 
said latter bearings 25, 26, housing a tubular 
mandrel 27 which is plugged at each end by 
blocks 28 and 28. It is to be here noted that 
the tubular mandrel 27 is rigidly held within 
the bearing 25 whilst the opposed end there 
of is shrouded with a thin annular sleeve. 
29-the purpose and function whereof will 
be later on explained-and axially Sup 
ported in the bore 30 of the bearing 26 to 
provide an entry clearance 31 for the tubu 
lar section to be subsequently formed into 
an elbow. 
Longitudinally of the aforesaid tubular 

mandrel 27 is a shaft 32 which is journaled 
in the blocks 28 eccentric to the longitudinal 
axis of Said mandrel 27, and this shaft 32 is 
adapted for intermittent rotation by means 
of a bevel gear 33 on the outer end thereof 
meshing at intervals with the toothed por 
tion of a mutilated or interrupted geal 
wheel 34 securely keyed on the drive shaft 
22. Formed integral with or rigidly se 
cured in the forward end of the shaft 32 is 
a crank pin 35 that serves in use to actuate 
or move a forming-disk 36-Figures 6, 7, 8 
and 9-arcuately eccentric relative to a fixed. 
point or stud 37 conveniently threaded into 
the outer end of the plug block 28 in the 
mandrel 27, whilst at the same time allowing 
of its displacement diametrically in a plane 
taken centrally through the Said crank pin 
35 and centrally through said stud 37, but 
at right angles to their axes. At the same 
time this crank pin 35 serves also to oscil 
late a second forming-disk 38 pivoted on the 
stud 37 in superficial abutment with the 
forming-disk 36 from the right to the left 
hand, and vice versa, as hereafter fully ex 
plained. The movements of these forming 
disks 36, 38, effect the primary expansion of 
the metal tubular section outwardly into 
and between the acuate flared portion 39 of 
an annular die and creasing collar 40 and the 
opposed correspondingly flared outer part 
41 of the aforesaid bore 30 in the bearing 26 
to inverted V-shaped cross section as shown 

Similarly 
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at the broken fragmentary part 42 in Fig 
ure 10, said expanded part 42 extending sub 
stantially around three-quarters of the cir 
cumference of the tubular section. it is also 
to be particularly noted that this outwardly 
expanded W-shaped part or bead 42 is of a 
maximum depth at the high point 43-Fig 
ure 6-of the opposed flarings 36 and 41, 
gradually and uniformly diminishing away 
to the lowermost parts of said expansion; in 
other words, the lower part of the tubular 
section being elbowed remains undisturbed 
and of its natural shape as between the low 
points 44-Figure 0-of the V-shaped ex 
pansion or outwardly bulged bead 42, the 
same being readily understood by those ac 
quainted with the art to which this invention appertains. 
The annular die and creasing collar 40 as 

will be best seen from Figures 10, 11 and 12, 
in addition to having the arcuate flaring 39 
is formed with an arcuate rib or internal 
bead 45 similarly extending around sub 
stantially three-quarters of its bore and in 
teinediate the inner and outer faces of said 
die or collar, the frontal part 46 being fash 
ioned to a concave or moulded cross-section. 
in order to permit of this die or collar 40 
having an outward and upward-or slight 
Swinging-movement imparted thereto to 

70. 
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95 
effect the creasing as well as the step-by-step 
elbow forming operations, it is formed inte 
g'al with or rigidly attached by studs 47 to 
a transverse bar 4S provided with pintles 49 
at its ends which are journaled in angle 
bearings 50 securely clamped by studs 51 to 
the upper part of the hereinbefore referred 
to bearing 26. To effect the aforesaid up 
and down or rocking of the annular die and 
creasing collar 40 preferably secure a re 
movable and adjustable bar 52 transversely 
on the base 20 in front of the bearing 26, and 
On this bai' 52 is pivoted at 53 what may be 
termed a locking ever 54 fashioned with a 
lose portion 55 adapted to contact with or 
normally be in engagement against the lower 
frontal and outer portion of said die and 
collar 40 as will be clearly understood on an 
examination of Figures 1, 2, 4 and 5, of the 
drawings ore particularly. Suitably piv 
oted by a shouldered pin 56 on the free end 
of the locking lever 54 is a rod or pitman 57 
having an elongated and flattened end 58, 
slotted at 59-figures 1 and 3-over the 
drive shaft, 22 and carrying a laterally pro 
jecting antifriction roller 60 that traverses 
the groove (3t of an internal cam 62, keyed 
or otherwise fixed on the aforesaid drive 
shaft, 22. it is also to be noted that the 
groove 61 of the internal cam 62 is indented 
at 63--Figure 3-for the purpose later on 
explained, and it will be readily understood 
that rotation of the internal cann 62 will 
effect the eccentric reciprocation of the rod 
or pitman 57 and thereby the lateral move 
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ment of the locking lever 54. As an addi 
tional precaution against accidental dis 
placement of the annular die and creasing 
collar 41 guide pins 64 may be secured in the 
front of the bearing 26 for co-operation in 
slots 65 in said die 40. 

Referring again to the hereinbefore men 
tioned forming-disks 36, 38 and more partic 
ularly to Figures 15, 16 and 17, it is to be 
observed that the forming-disk. 36 is of cir 
cular disk formation and provided with up 
per and lower diametrically aligning slots 
66, 67, respectively, and apertures 68; 
whereas the forming-disk.38 is of like size 
and provided with apertures 69 of like size 
to those designated 68, an elongated upper 
slot 70, a pivot hole 71 and a segmental cut 
away lower part 72. It is also to be noted 
that the peripheral edge of both forming 
disks are hyperbolically rounded off as 
shown at 73 in Figure 17. In assembling 
these forming-disks 36, 38, the former 36 
for example is firstly placed with its 
tower slot 67 over the fixed stud. 37 and its 
upper slot 66 over the crankpin 35, where 
upon the other forming-disk 38 is similarly 
placed by the pivot hole 71 on said stud. 37 
and its elongated slot 70 on the crank pin 
35. Now assuming the crank pin 35 is as 
shown-in its lowermost or neutral position, 
it will be understood that the apertures 68, 
69 therein are in register, whilst both the 
forming-disks 36, -38 will be positioned in 
even register with the bore 30 of the bear 
ing 26, that is to say, neither forming-disk 
will break joint or project into the entry 
clearance 31 thereby permitting the free 
insertion of the tubular section to be oper 
.ated upon. 

In order to limit and control the lateral 
movements of the forming-disks 36, 38, as 
well as to maintain them in close working 
and non-binding relation, employ a clamp 
ing die or collar 74 as shown to an enlarged 
scale in Figures 6, 13 and 14, Said clamping 
die or collar 74 having a relatively large 
eccentric bore 75 to provide a clearance for 
the end of the crank pin 35, a counter bore 
76 which is screw-threaded at 77 for con 
nection on the hereinbefore referred to 
fixed stud 37 whereby it can be accurately 
adjusted relative to the forming-disk. 38, 
after which it is rigidly retained by means 
of a washer and lock nut 78. Spaced holes 
79 are also formed through the clamping 
die or collar 74 for the passage of filister 
headed pins 80 which traverse the apertures 
69, 68 in the forming-disks 38, 36, and are 
screw-threaded into the plug block 28, said 
filister-headed pins 80 providing the limit 
ing means for the lateral movements of the 
forming-disks 38, 36 above referred to. It 
is also to be here noted that the lower part 
of the camping die or collar 74 is rounded 
off at 81 for a purpose later on explained 

: 

whilst the inner face is slightly recessed to 
provide an annular bearing or Working Sur 
face 82 whereby fiction is reduced to a 
minimum between said collar 74 and the 
adjoining forming-disk 38. 
Secured at the back of the bearing 26 by a 

cap screw or the like 83 is a longitudinal bar 
84 which seives to support and hold down 
the joint of a seamless or split tubular Sec 
tion when being operated upon, said bar 54 
being mounted in spaced relation over the 
tubular mandrel 27 and extending substan 
tially the full length thereof. 
The feeding forward of the tubular see 

tion step-by-step is accomplished by the 
mechanism now to be described and which 
consists of an annular yoke or thrust, collar 
85 having a Working fit on the tubular man 
drel and being annularly grooved at 86 for 
the insertion and abutment therein of the 
inner end of the tubular section, said collar 
S5 also being holed or slotted at 87 for its 
free passage along the longitudinal bar 84. 
Integral with or securely fixed to the thrust. 
collar 85 is a rack bar 88 having teeth 89 in 
number equal to the maximum number of 
creasings 90-Figure i0-required in an el 
bow 91 of the desired angular configuration. 
The intermittent feeding forward of the 
rack bar 88 is effected by means of a gravity. 
fall pawl 92 secured to a hinge pin 93 jour 
naled in a straddle yoke 94 pivotally mount 
ed at 95 on the bearing 25. Journaled on 
stud bolts or other appropriate pivots 96 at 
each side of the straddle yoke 94 is the con 
necting rod 97 of a strap eccentric 98 mount 
ed or securely fixed to the drive shaft 22 
whereby it will be clearly seen that said 
strap eccentrics 98 effect the forward forc 
ing of the rack bar 88 and thrust collar 85 
through the mechanism just described. 
Having described in detail the structure 

of my elbow making machine I will now. 
briefly describe its operation, assuming by 
way of example only that it is desired to for in 
an elbow from a seamless straight tubular 
section. The annular die or creasing collar 
40 occupying its normal position as shown 
clearly by Figure 2, and the thrust collar 
being moved backwards towards the bearing 
25 to the required extent, the operator forces 
the seamless straight tube through the afore 
said die or creasing collar 40 and entry clear 
ance 31 onto and along the tubular mandret 
27 until its inner end engages in the annular 
groove 86 of the thrust collar 85. it is to 
be particularly observed that during the 
aforesaid operation the seamless part of said 
straight tube is caused to abut or overlap 
longitudinally beneath the longitudinal bar 
84. The machine is now set in operation 
which results through the meshing of the 
interrupted or mutilated gear 34 with the 
bevel gear 33 in imparting one complete 
revolution to the shaft 32. As hereinbefore 
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explained at the commencement of rotation 
of this shaft 32 the crank pin 35 is at its 
lowermost position and during the first 
quarter rotation of said shaft the forming 
disks 36,38, are moved over to the right 
hand as shown by Figure 7 causing a slight 
distortion or expansion of the metal between 
the opposed flared faces 39 and 41 thereby 
commencing to form the V-shaped out 
Wardly directed expanded part or rib 42. 
As the shaft 32 continues rotating to its com 
plete half turn as shown in Figure 8 the ex 
panded or rib part, 42 is eccentrically in 
creased to its maximum expansion by the 

5 forming-disks 36, 38, being traveled as here 
inbefore set forth. Continued rotation of 
the shaft 32 in a contra-clockwise direction 
as indicated by the arrows on Figures 7, 8 

20 
and 9 to the three-quarter turn position 
moves the forming-disks to the position 
illustrated by the latter figure with a grad 
ually diminishing eccentricity in the con 
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tinued formation of the expanded part or 
rib 42. From this latter position to the ini 
tial position the forming-disks 36, 38 are 
retracted eccentrically inwards with the fin 
ishing of the part or rib 42 on the left-hand 
side thereof, and as said disks 36, 38 reg 
ister with the adjoining end of the mandrel 
27, the toothed portion of the interrupted 
or mutilated gear 34 leaves the bevel gear 33 
and further rotation of the shaft 32 stops 
for an interval of time. Instantly the dis 
connection of the gears 34, 33 takes place 
the rod or pitman 57 is sharply moved for 
ward by the internal can 62 which moves 
the locking lever 54 outwards away from the 
annular die or creasing collar 40, said move 
ment being instantly followed by the strap 
eccentrics 98 through the connecting rods 
97 rocking the straddle yoke 94 forward on 
its pivots 95. Consequent upon the forward 
rocking of the straddle yoke 94 the gravity 
fall pawl 92 forces the rack bar 88 forward 
the distance of One tooth 89, and due to the 
abutment of the tubular section in the an 
nular groove 86 of the thrust collar, a com 
pressive force will be exerted on the tube. 
As a result of this forward thrust or move 
ment of the tube the annular die or creasing 
collar 40 will be initially swung outwards 
and upwards to the dotted line position in 
dicated by the numeral 99 on Figure 6 which 
results in a raising of the lower edge of the 
rib or bead 45 sufficiently for the top or high 
point of the expanded part or rib 42 to be 
forced thereunder. The continued forward 
movement of the thrust collar 85 causes the 
expanded part or rib 42 to be folded over on 
to the surface of the pipe under the com 
pression of the arcuate bead or rib 45 of the 
annular die or creasing collar 40 as will be 
readily understood by those acquainted with 
the art to which this invention appertains. 
It will be clearly understood that the fore 
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going operation takes place during the for 
ward movement of the strap eccentrics 98 
and internal cam 62 and that during their 
return stroke the straddle yoke 94 will be 
retracted and thereby move the gravity fall 
pawl 92 into engagement with the next suc 
ceeding tooth 89 of the rack bar 88. The 
machine will now be in position to commence 
the forming of the next expanded part or 
rib 42 in that the mutilated gear 34 will 
again enter into mesh with the bevel gear 
33. By way of example a seamless tubular 
section is indicated by the dotted lines 100 
in Figure 6 and said showing is intended to 
illustrate the initial radial deflection of the 
Outer end of a pipe after the first creasing is 
effected. Obviously, the machine will op 
erate in identical manner upon seamed tu 
bular sections as the bar 84 effectively pre 
vents any upward bulging in either case, 
and it will be clearly apparent that by my 
invention there is provided an elbow mak 
ing machine that will rapidly produce 

70 
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highly finished elbows from straight tubular 
sections in a minimum of time with a conse- 90 
quential increased output and the saving of 
much time and labor. 
Whilst there has been shown and minutely 

described a preferred embodiment of my in 
vention it is to be clearly understood that 
many detail changes and variations can be 
effected without departing from the essential 
features as hereinbefore set forth, and the 
right is hereby reserved to make all such 
reasonable modifications thereof as fairly 
fall within the scope of the appended claims. 
Having described my invention, what I 

claim as new and desire to secure by Letters 
Patent is: 

1. in an elbow making machine the com 
bination with a base having spaced bearings, 
a tubular mandrel having plugged ends se 
curely mounted in one of the bearings and 
having its free end concentric within the 
bore of the other bearing the outer side il 0 
whereof is eccentrically flared, a shaft eccen 
trically journaled in the plugged ends of 
the tubular mandrel and having a longitudi 
nally projecting crank pin, an annular 
clamping die, abutting forming-disks oper- l15 
able by the crank pin and fulcrumed be 
tween the end of said mandrel and said an 
nular ciamping die, a creasing die hingedly 
mounted concentrically over the clamping 
die, means for intermittently preventing 120 
movement of the creasing die, and means for 
feeding a tubular section from off the man 
drel after the creasing die is released and 
returned. 

2. In an elbow making machine the com- 125 
bination with a base having spaced bearings, 
a tubular mandrel securely mounted in one 
of the bearings and having its free end con 
centric within the other bearing, the outer 
side whereof is eccentrically flared, a shaft 130 
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journaled within and in parallel relation to 
the at...is of the tubular mandrel, said shaft 
having a crank pin projecting from its outer 
end, an annular clamping die, abutting 
forming-disks operable by the crank pin and 
fulcruined between the end of said mandrel 
and said annular clamping die, a creasing 
die hingedly mounted concentrically over the 
clamping die, means for intermittently pre 
venting movement of the creasing die, and 
means for feeding a tubular section from off 
the mandrel after the creasing die is released 
and returned. 

3. In an elbow making machine the com 
bination with a base having spaced bearings, 
a tubular mandrel securely mounted in one 
of the bearings and having its free end con 
centric within the other bearing, the outer 
side wherof is eccentrically flared, a shaft 
journaled within and in parallel relation to 
the axis of the tubular mandrel, said shaft 
having a crank pin projecting from its outer 
end, an annular clamping die, overlying 
forming-disks operable by the crank pin and 
fulcrumed between the outer end of said 
mandrel and said annular clamping die, one 
of said forming-disks having an oscillatory 
and the other an eccentric peripheral move 
ment relative to their common fulcrum, a 
creasing die hingedly mounted concentri 
cally over the clamping die, means for inter 
mittently preventing movement of the creas 
ing die, and means for feeding a tubular sec 
tion from of the mandrel after the creasing 
die is released and returned. 

4. In an elbow making machine the com 
bination with a base having spaced bearings, 
a tubular mandrel securely mounted in one 
of the bearings and having its free end con 
centric within the other bearing, the outer 
side whereof is eccentrically flared, a shaft 
iournaled within and in parallel relation to 
the axis of the tubular mandrel, an annular 
clamping die, said shaft having a crank pin 
projecting from its outer end, overlying 
forming-disks operable by the crank pin and 
fulcrumed between the outer end of said 
Inandrel and said annular clamping die, one 
of said forming-disks having an oscillatory 
and the other an eccentric peripheral move 
ment relative to their common fulcrum, the eccentrically moving forming-disk having 
diametrically aligning slots to permit of its 
eccentric movement, a creasing die hingedly 
mounted concentrically over the clamping die, 
means for intermittently preventing move 
ment of the creasing die, and means for feed 
ing a tubular section from off the mandrel 
after the creasing die is released and re 
turned. . 

5. In an elbow making machine the com 
bination with a base having spaced bearings, 
a tubular mandrel securely mounted in one 
of the bearings and having its free end con 

65 centric within the other bearing, the outer 

S 

side whereof is eccentrically flared, a shaft 
journaled within and in parallel relation to 
the axis of the tubular mandrel, said shaft having a crank pin projecting from its outer 
end, an annular clamping die, overlying 
forming-disks operable by the crank pin and 
fulcrumed between the outer end of said 
inald'ei and said annular clamping die, one of said forming-disks having an oscillatory and 
the other an eccentric peripheral movement 
relative to their common fulcrum, means for limiting the oscillatory and eccentric pe 
ripheral travel of the forming-disks over the 
end of the tubular mandrel, a creasing die hingedly mounted concentrically over the 
clamping die, means for intermittently pre 
venting movement of the creasing die, and 
means for feeding a tubular section from off 
the mandrel after the creasing die is released. 
and returned. 

6. In an elbow making machine, the com 
bination with a base having spaced bearings, 
a tubular mandrel securely mounted in one 
of the bearings and having its free end con 
centric within the other bearing, the outer 
side whereof is eccentrically flared, a shaft 
journaled within and in parallel relation to 
the axis of the tubular mandrel, said shaft 
having a crank pin projecting from its outer 
end, an annular clamping die, overlying 
forming-disks operable by the crankpin 
and fulcrumed between the outer end of said 
mandrel and said annular clamping die fash 
ioned with a rounded lower frontal part, one of said forming-disks having an oscillatory 
and the other an eccentric peripheral move 
ment relative to their common fulcrum, 
means for limiting the Oscillatory and eccen 
tric peripheral travel of the forming-disks 
over the end of the tubular mandrel, a creas ing die hingedly mounted concentrically 
over the clamping die, means for intermit 
tently preventing movement of the creasing 
die, and means for feeding a tubular section 
from off the mandrel after the creasing die is 
released and returned. . . . . 

7. En an elbow making machine the com 
bination with a base having spaced bearings, 
a tubular mandrel securely mounted in one 
of the bearings and having its free end con 
centric within the other bearing, the outer 
side whereof is eccentrically flared, a shaft 
journaled within and in parallel relation 
to the axis of the tubular mandrel, said shaft 
having a crank pin projecting from its 
outer end, an annular clamping die, over 
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lying forming-disks operable by the crank 
pin and fulcrumed between the outer end of 
said mandiel and said annular clamping die. 
fashioned with a rounded lower frontal 
part, one of said forming-disks having an 
oscillatory and the other an eccentric pe 
ripheral movement, relative to their common 
fulcrum, means for limiting the oscillatory. 
and eccentric peripheral travel of the form 
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ing-disks over the end of the tubular man 
drel, a hinged creasing die concentric with 
the clamping die and having an eccentric 
flaring opposed to the aforesaid flared bear 
ing, an internal arcuate bead within the 
creasing die and a concave outlet therefrom, 
means for intermittently preventing move 
ment of the creasing die, and means for 
feeding a tubular section from off the man 
drel after the creasing die is released and 
.returned. 

8. In an elbow making machine the com 
bination with a base having spaced bear 
ings, a tubular mandrel securely mounted in 
one of the bearings and having its free end 
concentric within the other bearing, the 
outer side whereof is eccentrically flared, a 
shaft journaled within and in parallel rela 
tion to the axis of the tubular mandrel, said 
shaft having a crank pin projecting from 
its outer end, an annular clamping die, over 
lying forming-disks operable by the crank 
pin and fulcrumed between the outer end 
of said mandrel and said annular clamping 
die fashioned with a rounded lower frontal 
part, One of said forming-disks having an 
oscillatory and the other an eccentric periph 
eral movement relative to their common 
fulcrum, means for limiting the oscillatory 
and eccentric peripheral travel of the form 
ing-disks over the end of the tubular man 
drel, a hinged creasing die concentric with 
the clamping die and having an eccentric 
flaring opposed to the aforesaid flared bear 
ing, an internal arcuate bead within the 
ereasing die and a concave outlet therefrom, 
an internal cann, a locking lever operable by 
said internal cam for intermittently pre 
venting movement of the creasing die, and 
means for feeding a tubular section from off 
the mandrel after the creasing die is re 
leased and returned. 

9. In an elbow making machine the com 
bination with a base having spaced bearings, 
a tubular mandrel securely mounted in one 
of the bearings and having its free end con 
centric within the other bearing, the outer 
side whereof is eccentrically flared, a shaft 
journaled within and in parallel relation to 
the axis of the tubular mandrel, said shaft 
having a crank pin projecting from its outer 
end, an annular clamping die, overlying 
forming-disks operable by the crank pin and 
fulcrumed between the outer end of said 
mandrel and said annular clamping die 
fashioned with a rounded lower frontal 
part one of said forming-disks having an 
oscillatory and the other an eccentric pe 
ripheral movement relative to their common 
fulcrum, means for limiting the oscillatory 
and eccentric peripheral travel of the form 
ing-disks over the end of the tubular man 
drel, a hinged creasing die concentric with 
the clamping die and having an eccentric 
flaring opposed to the aforesaid flared bear 
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ing, an internal arcuate head within the 
creasing die and a concave outlet therefron), 
an internal cam, a locking lever operable by 
said internal cam for intermittently pre 
venting movement of the creasing die, a 
thrust, collar movable longitudinally of the 
tubular mandrel and having an annilal' 
groove for feeding the end of a tubular sec 
tion to be elbowed, and means for forcing 
the thrust collar forward step by step after 
each release and return of the creasing die. 

10. In an elbow making machine the com 
bination with a base having spaced bear 
ings, a tubular mandrel securely mounted in 
one of the bearinos and having its free end 
concentric within the other bearing, the 
outer side whereof is eccentrically flared, a 
shaft journaled within and in parallel rela 
tion to the axis of the tubular mandrel, said 
shaft having a crank pin projecting from 
its outer end, an annular clamping die, over 
lying forming-disks operable by the crank 
pin and fulcrumed between the outer end 
of said mandrel and said annular clamping 
die fashioned with a rounded lower frontal 
part, one of said forming-disks having an 
oscillatory and the other an eccentric periph 
eral travel over the end of the tubular man 
drel, a hinged creasing die concentric with 
the clamping die and having an eccentric 
flaring opposed to the aforesaid flared bear 
ing, an internal arcuate bead within the 
creasing die and a concave outlet therefrom, 
an internal cam, a locking lever operable by 
said internal cam for intermittently prevent 
ing movement of the creasing die, a thrust 
collar movable longitudinally of the tubu 
lar mandrel and having an annular groove 
for feeding the end of a tubular section to 
be elbowed, a toothed rack bar carried by 
said thrust collar, a pivoted yoke straddling 
the rack bar and having a gravity fall pawl 
engaging the teeth thereof, and means for 
moving said rack bar forwardly step by step 
after each release and return of the thrust 
collar. 

11. In an elbow making machine the con 
bination with a base having spaced bearings, 
a tubular mandrel securely mounted in one 
of the bearings and having its free end con 
centric within the other bearing, the otter 
side whereof is eccentrically flared, a shaft 
journaled within and in parallel relation to 
the axis of the tubular mandrel, said shaft, 
having a crank pin projecting from its outer 
end, an annular clamping die, overlying 
forming-disks operable by the crank pin and 
fulcrumed between the outer end of said 
mandrel and said annular clamping die 
fashioned with a rounded lower frontal part, 
one of said forming-disks having an oscilla 
tory and the other an eccentric peripheral 
travel over the end of the tubular mandrel, 
a hinged creasing die concentric with the 
clamping die and having an eccentric flaring 
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internal arcuate bead within the creasing die. 
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opposed to the aforesaid flared bearing, an 
and a concave outlet, therefrom, an internal 
can, a locking lever operable by said inter 
nal cam for intermittently preventing nove 
ment of the creasing die, a thrust collar mov 
able longitudinally of the tubular mandrel 
and having an annular groove for feeding 
the end of a tubular section to be elbowed, a 
toothed rack bar carried by said thrust, col 
lar, a pivoted yoke straddling the rack bar 
and having a gravity fall pawl engaging the 
teeth thereof, and strap eccentrics for rock 
ing the pivoted yoke to effect the intermit 
tent feeding forward of the thrust collar 
after each release and return of the creasing 
die. 

12. In an elbow making machine the com 
bination with a base having spaced bearings, 
a tubular mandrel securely mounted in one 
of the bearings and having its free end con 
centric within the other bearing, the outer 
side whereof is eccentrically flared, a shaft 
journaled within and in parallel relation to 
the axis of the tubular mandrel, said shaft 
having a crank pin projecting from its outer 
end, an annular clamping die, overlying 
forming-disks operable by the crank pin and 
fulcrumed between the outer end of said 
mandrel and said annular clamping die fash 
ioned with a rounded lower frontal part, one 
of said forming-disks having an oscillatory 
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and the other an eccentric peripheral travel 
over the end of the tubular mandrel, a 
hinged creasing die concentric with the 
clamping die and having an eccentric flaring 
opposed to the aforesaid flared bearing, an 
internal arcuate bead within the creasing die 
and a concave outlet therefrom, a locking 
lever operable by an internal cam for inter 
mittently preventing movement of the creas. 
ing die, a thrust collar movable longitudi 
nally of the tubular mandrel and having an 
annular groove for feeding the end of a 
tubular section to be elbowed, a toothed rack 
bar carried by said thrust, collar, a pivoted 
yoke straddling the rack bar and having a 
gravity fall pawl engaging the teeth thereof, 
and means for preventing the bulging of the tubular section during the creasing oper 
ation. 

13. In an elbow making machine compris 

the outer end of said mandrel and said an 

a base having bearings, a mandrel sup in. 
po 

: 
s 

! by one of said bearings, a shaft joir 
led longitudinally in said handrel and 55 
ing a projecting crank pin at its free 

enti, means for intermittently rotating said 
shaft, a iinged forming and creasing die at 
the outer end of said mandrel, abutting 
forming-disks operable by the crank pin and 
fulcrumed on the end of said mandrel, the 
combination of an annular clamping die, 
said die being fashioned with a lower frontal 
part and an eccentrically disposed aperture 
therein to permit, the rotation of the afore-, 65 
said crank and Oscillation of the forming 
disks. . . . - . 

14. A machine for making elbows from 
tubular metal sections comprising a base 
having spaced bearings, a tubular mandrel 70 
securely mounted in one of the bearings and 
having its free end concentric within the 
other bearing, the outer side whereof is ec 
centrically flared, a shaftiournaled within 
and in parallel relation to the axis of the tu 
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75 
bular mandrel, said shaft having a crankpin 
projecting from its outer end, an annular 
clamping die, overlying forming-disks oper 
able by the crankpin and fulcrumed between 

80 
nular clamping die fashioned with a rounded 
lower frontal part, one of said forming 
(lisks having an Oscillatory and the other an 
eccentric peripheral travel over the end of 
the tubular mandrel, a hinged creasing die 85 
concentric with the clamping die and having 
an eccentric flaring opposed to the aforesaid 
flared bearing, an internal arcuate bead 
Within the creasing die and a concave outlet 
therefrom, an internal cam, a locking lever 
operable by said internal cam for intermit 
tently preventing movement of the creasing 
die, a thrust collar movable longitudinally 
of the tubular mandrel and having an an 
nular groove for feeding the end of a tul- 95 
bular section to be elbowed, a toothed rack 
lar carried by said thrust, collar, a pivoted 
yoke straddling the rack bar and having a 
gravity fall pawl engaging the teeth thereof, 
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and means for preventing the bulging of the 100 
tubular section during the creasing oper 
ation. . . . '. ...'. In testimony whereof affix my signature. 

AUGUST D. KUMPF. 

  


